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Description 

[0001] The present invention concerns a device for 
cutting to length laminar elements. The invention has 
been developed with particular attention to its possible 5 
use in installations for the manufacture of hygienic and 
sanitary articles such as, for example, sanitary towels, 
diapers, etc. 

[0002] One of the currently most widely used arrange- 
ments provides that these products are manufactured 
continuously or "in line", that is, from a plurality of strips 
or webs variously superimposed or coupled together to 
form a final strip or web from which the final individual 
articles are obtained (usually by means of cutting oper- 
ations). 

[0003] In order to achieve uninterrupted manufactur- 
ing processes, and therefore high velocity and efficien- 
cy, the individual elements constituting the product are 
coupled together while they travel at the same velocity. 
Since the elements to be coupled are characterised by 
different lengths and phases, specialised groups are 
present in the production machinery that have the func- 
tion of first unwinding the material, then cutting elements 
of the desired length therefrom that are taken to the prin- 
cipal velocity of the line before coupling to the product 
being formed. 

[0004] The accompanying drawings indicated 1A, 1B 
and 1C illustrate schematically the sequence of opera- 
tion - in itself known - of a device for cutting laminar el- 
ements from a web. 

[0005] The arrangement in question can be used, for 
example, to cut to length laminar elements (for example, 
labels etc.) from a web D of plastics material which un- 
winds from an associated supply reel, not explicitly illus- 
trated in the drawings. 

[0006] In order to be cut, the web materia! D is deliv- 
ered at a given unwinding velocity, V1 , to a cutting and 
take-off assembly constituted substantially by a rotating 
knife 1 and a so-called counter-knife 2. 
[0007] In the arrangement shown in Figures 1 A to 1 C, 
it is naturally assumed that the web D unwinds from the 
top downwards, and that the rotating knife 1 , shown here 
with two blades 3, rotates in an anticlockwise direction 
while the counter-knife 2 rotates in a clockwise direction. 
It is also assumed that the angular velocity of the coun- 
ter-knife 2 is such as to give rise to a tangential velocity 
of the surfacey (cladding) of the counter-knife 2 equal 
to V2, where V2 is generally greater than the unwinding 
velocity of the web D, V1 . 

[0008] In practice, the velocity V2 is chosen so that it 
is equal to the "line" velocity, that is, the velocity at which 
the labels E are successively applied to the product. 
[0009] The unwinding velocity, indicated V1 , is gener- 
ally less - possibly significantly less - than V2 simply be- 
cause the elements E cut from the web D are usually 
shorter, possibly significantly, than the products to which 
they are applied. 

[0010] The counter-knife 2 has a pierced cladding sur- 



face in communication with its interior, where ducts lead- 
ing to two vacuum lines (sources of sub-atmospheric 
pressure) are located. These latter establish a pressure 
gradient across the surface of the counter-knife 2 which 
holds the web DAhe labels E in contact with the afore- 
said cladding surface. 

[0011] In particular, the two lines/sources of sub-at- 
mospheric pressure are controlled so as to give rise 'to 
two levels of sub- atmospheric pressure known as "low 
vacuum" and "high vacuum", respectively. This denom- 
ination, which is currently used, is not at all correct from 
the physical point of view in that the "low" vacuum level 
corresponds in reality with an absolute pressure value 
greater than the absolute pressure value identified as 
the "high" level. Even as regards the actual values of 
these pressure levels, there are wide variations, even 
taking into account the other parameters in play (the 
open area/total area ratio of the cladding surface, etc.). 
[0012] In practical terms, the distinction between the 
terms "low vacuum" and "high vacuum" comes simply 
from the effect on the web D. 

[0013] When the web D comes into contact with re- 
gions of the cladding surface of the counter-knife 2 that 
are in the "low vacuum" state, the web D adheres to the 
cladding surface of the counter-knife 2, thus retaining 
the possibility of sliding or slipping with respect to this 
surface. On the other hand, when the web D is in contact 
with a region of the cladding surface of the counter-knife 
2 in the "high vacuum" state, the counter-knife 2 exerts 
a decisive drive action on the web D, thus avoiding, at 
least substantially, the possibility of relative slipping. 
[0014] The ducts within the counter-knife 2 that lead 
to the two vacuum lines are configured (according to 
various criteria) such that during the advancement 
through the tone in which the knife 1 acts, the web D 
itself interacts in succession with two regions of the clad- 
ding surface of the counter-knife 2. These two regions 
are, respectively, in a low vacuum condition (zone B) 
and a high vacuum condition (zone A). The spatial dis- 
tribution of these regions varies as illustrated schemat- 
ically in the sequence shown in Figures 1 A to 1C. 
[0015] Initially (Figure 1 A), the free end of the web D 
- sometimes formed from the preceding cutting opera- 
tion - advances into the space between the knife 1 and 
the counter-knife 2, extending so that practically its en- 
tire length is in contact with the low vacuum region B. 
The web D (delivered at the velocity V1) thus slides on 
the cladding surface of the counter-knife 2 which moves 
at a greater tangential velocity, V2. 
[0016] In order to avoid a situation in which the label 
E then formed (Figure 1 B) by the blade 3 of the knife 1 
that acts on the web D breaking up and - in particular - 
so that this label is, in fact, "captured" by the counter- 
knife 2 (making it advance at the line velocity V2, in exact 
synchronisation or "phasing" with respect to the flow of 
articles to which it is to be applied), the distal edge of 
the web D and then, gradually, the entire label E (see 
the sequence of Figures 1B and 1C) is gradually ex- 
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posed to the region A which is in a high vacuum condi- 
tion. Then, as can easily be seen in Figure 1 A, exposure 
to the high vacuum zone A starts before the web D is 
cut by the blades 3 of the knife 1 . 
[0017] The known arrangement illustrated in Figures 
1 A-1 C operates without difficulty even at high velocities, 
but is intrinsically limited in the case of elastic materials 
and/or materials that are particularly sensitive to stretch- 
ing. In fact, as can be clearly seen from Figures 1 A-1C, 
the material of the web D is, at least marginally, exposed 
contemporaneously both to the low vacuum region B 
and the high vacuum region A. Because of the differ- 
ence between the velocity V2 (in practice, the velocity 
at which the high vacuum region A advances, which re- 
gion captures the web D and pulls it therewith) and the 
processing velocity Vt of the web D, the web D itself is 
subjected to longitudinal traction and thus tends uncon- 
trollably to develop an internal tension that is damaging 
to the process. This all carries the risk that the element 
E will be in some way damaged and/or transferred to 
the product while the element itself is subjected - in an 
undesirable manner - to stresses. 
[001 8] The above also applies substantially to the ar- 
rangement described in European Patent Application 
No. 98830154.5, in the name of the same Applicant. 
This describes a device for cutting to length laminar el- 
ements of a predetermined length, comprising web de- 
livery means, means for receiving the web and the lam- 
inar elements formed therefrom, as well as cutting 
means interposed between the delivery means and the 
reception means, the delivery means being configured 
to enable the web to slip. Do-cuments such as US-A-3 
903 768 or US-A-5 486 253 show that armehow similar 
arrangements used, e.g. for producing plastic-covered 
glass containers or labeling containers are intrinsically 
exposed to a speed difference and/or a tension being 
applied to the element being cut, which would not be 
sustainable in the case of elastic materials and/or ma- 
terials which are particularly sensible to stretching. The 
requirement therefore exists to provide an arrangement 
which, inspired by the arrangement described above 
with reference to Figures 1 A to 1 C or by the substantially 
similar arrangement disclosed in US-A-3 903 768, after 
which the preamble of Claim 1 was patterned improves, 
the operation thereof by enabling its application to, for 
example, elastic materials. 

[0019] According to the present invention, this object 
is achieved by virtue of a device having the further char- 
acteristics specifically referred to in the following claims. 
[0020] Substantially, the principle on which the ar- 
rangement according to the invention is based is that of 
avoiding the web material being subjected before it is 
cut to the action of the high vacuum region which, by 
preventing the web from sliding, causes traction stress 
to develop. The high vacuum and its locking action are 
instead present only after the cutting action has been 
effected; the resulting element can be pulled by the 
counter-knife at the line velocity without this giving rise 



to stress on the web. 

[0021 ] The invention will how be described, purely by 
way of non-limitative example, with reference to the ac- 
companying drawings in which: 

5 

Figures 1 A to 1 C, which represent the prior art, have 
already been described above; 
Figures 2A to 2C illustrate, in a way substantially 
analogous to that adopted for Figures 1A-1C, the 
10 characteristics of the arrangement according to the 
invention; and 

Figure 3 is an exploded perspective view of a pos- 
sible embodiment of a counter-knife utilisable in a 
device according to the invention. 

15 

[0022] In Figures 2A to 2C, the same reference num- 
bers are used that have already been used for the de- 
scription of Figures 1 A to 1C. Except for specific indica- 
tions to the contrary, the elements referred to with the 
20 same reference numerals in Figures 1Ato 1C and Fig- 
ures 2A to 2C are to be considered as identical or equiv- 
alent to each other. 

[0023] It will also be noted that the "low vacuum" and 
"high vacuum" sources have been identified in Figures 

25 2A to 2C in the form of blocks V1 and V2, respectively. 
These sources lead via asspciated ducts or collectors 
5, 6, into the counter-knife 2, as will be illustrated better 
below (with particular reference to Figure 3). 
[0024] For the meaning of the terms "low vacuum" 

30 and "high vacuum", reference should be made to the 
introduction to the present description. 
[0025] Also, as regards the general criteria of the op- 
eration for cutting the web D with the Knife 1 to form the 
labels E, the sequence of operations seen in Figures 2A 

35 to 2C does not differ substantially from that described 
above in relation to the prior art. It will also be noted that 
in Figures 2A to 2C show the source (reel) BD from 
which the web D unwinds (at the velocity V1 , preferably 
with at least one interposed guide roller R). 

40 [0026] The fundamental difference between the ar- 
rangement according to the invention and the arrange- 
ment according to the prior art lies substantially in the 
manner in which the "low vacuum" and "high vacuum" 
conditions alternate during the advancement of the web 

45 d and the cutting of the labels E. 

[0027] In the arrangement illustrated in Figures 1 A to 
1C, this alternation is essentially in the form of a spatial 
succession, in the sense that during its advancement 
during the cutting operation, the web becomes involved 

so with the high vacuum region A for a portion that increas- 
es in length from its distal end. This gives rise to longi- 
tudinal stress which is damaging, for example, to elastic 
materials. 

[0028] On the other hand, the arrangement according 
55 to the invention aims to alternate between the low and 
high vacuum conditions over time. In other words, the 
web D is subjected to the low vacuum conditions - and 
only to these - for the entire period preceding the cutting 
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action by the knife 1 (Figure 2A). When the cutting action 
occurs (Figure 28), the cut part of the web that forms 
the element or label E - and only this - is exposed to the 
action of the high vacuum in order to bring it to the line 
velocity (Figure 2C). 

[0029] The arrangement according to the invention 
systematically avoids a situation in which a portion of 
web is at the same time still connected to the supply reel 
(at a velocity V1 ) and exposed to the high vacuum, and 
therefore dragged from the cladding surface of the coun- 
ter-knife 2 at the velocity V2. 

[0030] Figure 3 illustrates a possible embodiment of 
a counter-knife 2 capable of performing the function of 
alternating between the low and high vacuums as de- 
scribed above. 

[0031] In the embodiment illustrated in Figure 3, the 
counter-knife 2 includes a rotor part and a stator part. 
[0032] The rotor part includes a core 7 constituted by 
a cylindrical central body 8, the outer surface of which 
has a plurality of channels 9 orientated in the direction 
of the generatrix of the body 8 itself, and two axial ex- 
tensions 10. The two extensions 1 0 are mounted in as- 
sociated end bearings (not shown but of known type) 
and rotate the core 7 of the rotor about an associated 
principal axis X2 which, in fact identifies the axis of ro- 
tation of the counter- knife 2. 

[0033] Naturally, the assembly of the central body 8 
and the extensions 1 0 can be formed as one piece or, 
according to an alternative that is preferable in many 
ways from the constructional point of view, as a central 
sleeve-like body having a channelled outer surface fitted 
and secured to a shaft the ends of which constitute the 
extensions 1 0. The adoption of a specific constructional 
arrangement is not, however, in itself a crucial element 
of the embodiment of the invention. 
[0034] Two tile parts 11 are fitted about the central 
body 8, each having an angular extension of 1 80°. The 
tile parts 11 are held to the central, body 8 by known 
means (for example, by means of screws 12 which pass 
through the tile parts and engage corresponding radial 
holes in the body 8) and define the cylindrical cladding 
surface of the counter-knife 2. Apertures 14, usually in 
the form of circular holes, form intake openings in the 
cladding surface in question, through which the levels 
of sub-atmospheric pressure induced (in a manner illus- 
trated below) in the channels 9 translate into corre- 
sponding pressure gradients intended to hold the web 
D in contact with the cladding surface of the counter- 
knife 2. 

[0035] The rotor part of the counter-knife 2 further in- 
cludes two generally annular end flanges 1 5 that can be 
formed in one or more pieces from a sealing material 
(for example, the material known under the commercial 
name "Ertalon"). 

[0036] The flanges in question are intended to be ap- 
plied to the ends of the central body 8 by screws 1 6 that 
extend through corresponding holes in the flanges 1 5 to 
screw in the annular end surfaces of the body 8. All of 



this is in order to bring associated apertures 17 and 18 
(usually in the form of holes) into exact alignment with 
the ends of the channels 9. 

[0037] With the flanges 1 5 mounted on the body 8 to 
form, together with the tile parts 11, a rotatable drum, 
each of the chanziels 9 is aligned at one and/or the other 
of its ends with a first and/or a second associated aper- 
ture in one and/or the other of the flanges 1 5. 
[0038] In the first instance, the aforesaid apertures 
are apertures 1 7 preferably realised in the form of a ring 
of holes arranged with respect to the central axis X2 of 
the counter-knife 2, at a radial distance practically cor- 
responding to the radial distance that separates the 
channels 9 from the same axis X2. 
[0039] Three generally slot-shaped apertures, indi- 
cated 18, are formed in each flange 15. 
[0040] In practice, each aperture 18 can be seen as 
a kind of slot extending radially with respect to the flange 
1 5. In particular, each aperture 1 8 has a radially external 
end practically aligned with the apertures 1 7 on the vir- 
tual circumference defined thereby, and a radially inter- 
nal end that extends towards the central opening in the 
flange 15. 

[0041] In Figure 3, two groups of three diametrically 
opposed apertures/slots 18 can be seen in each flange 
15. This derives from the fact that the device illustrated 
in the accompanying drawings is configured such as to 
lead, on each rotation by 360° of the counter-knife 2, to 
the formation of two labels E in succession. This is con- 
sistent with the fact that the knife 1 illustrated has, in 
turn, two diametrically opposed blades 3 so that it is able 
to effect two successive cutting operations for each ro- 
tation by 360°. 

[0042] Moreover, it is clear that the arrangement de- 
scribed here can be put into practice based on any so- 
called multiplicity value whatsoever comprising the unit 
value (one cutting intervention, and therefore one label 
E formed for each rotation by 360° of the knife 1 and the 
counter-knife 2): for clarity, the arrangement illustrated 
here can be seen as an arrangement with a multiplicity 
value equal to 2 (two labels formed for each rotation of 
the knife 1 and the counter-knife 2). 
[0043] In any case, each of the two arcs of apertures 
1 7 in the flanges 1 5, and the group of slots 1 8 preceding 
it can be seen essentially as an associated assembly of 
apertures of which a first group (those indicated 1 7) ex- 
tends on a single radial level of the flange 15, while a 
second group (the slot-shape apertures indicated 1 8) 
extend on different radial levels of the flange 15. 
[0044] The stator part of the counter-knife 2 is essen- 
tially constituted by two end manifolds 1 9 that are re- 
shape in the embodiment illustrated and have a radial 
notch that enables the mounting of the rotor part with 
the extensions 10 projecting from both sides with re- 
spect to the manifolds 19, with the consequent possibil- 
ity of locating the associated support bearings outside 
the manifolds 19. 

[0045] The vacuum lines, respectively, for the low 
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vacuum (the source V1) and the high vacuum (the 
source V2), lead to these latter. 
[0046] The manifolds 1 9 are essentially shaped bod- 
ies with internal through-holes that put the connectors 
5 (low vacuum) and 6 (high vacuum) in communication 
with respective end apertures (distribution apertures) 20 
and 21 which appear as associated arcuate paths on 
the faces of the manifolds 19 facing the flanges 15 and 
co-operating therewith in a relative sliding relationship 
with a substantial airtight seal, this being by virtue of the 
characteristics of the material forming the flanges 15. 
[0047] In In particular (see Figures 2A to 2C in this 
regard), the distribution aperture 20 extends, with re- 
spect to the central axis X2 of the counter-knife 2, by a 
first radial distance corresponding substantially to the 
radial distance at which the apertures 17 are located, 
always with respect to this axis. 
[0048] This means that all of the apertures 1 7, and the 
corresponding channels 9 of the body 8 that sometimes 
face the aperture 20 during the rotation of the counter- 
knife 2, are connected to the low vacuum source Vt via 
the connector 5. 

[0049] On the other hand, the distribution aperture 21 
extends at a second radial distance, always with respect 
to the axis X2 of the counter-knife 2, corresponding sub- 
stantially to the distance at which the inner radial ends 
of the apertures/slots 16 are located. 
[0050] Consequently, the channels 9 whose ends are 
located, together with the flanges 15 mounted against 
the central body 8, at the radially outer ends of the ap- 
ertures/slots 1 8, can be connected (depending on the 
position reached at that time by the rotation of the coun- 
ter-knife 2 about the axis X2) to the low vacuum source 
V1 as well as to the high vacuum source V2. 
[0051] In particular, when the apertures 18 move 
along the arc of a circle corresponding to the angular 
extension of the aperture 20 (it is now supposed, for sim- 
plicity, that the apertures 20 and 21 extend along angu- 
larly separate arcs), the outer radial ends of the aper- 
tures 1 8 themselves put the connector 5, and therefore 
the low vacuum source V1 , in communication with the 
corresponding channels 9 which are thus also located, 
like the other channels 9 aligned with the apertures 1 7, 
at the low vacuum level V1 of the source V1 . 
[0052] Conversely, when the apertures 18 corre- 
spond with the aperture 21, they (unlike the apertures 
1 7 - which clearly do not have this possibility, given their 
angular arrangement) put the aperture 21 , and therefore 
the connector 6 and the high vacuum source V2, in com- 
munication with the associated channels 9. Conse- 
quently, the channels 9 aligned with the apertures 18 - 
and only these channels - can be taken to the high vac- 
uum condition. 

[0053] Figures 2 A to 2C show that, according to a cur- 
rently preferred embodiment, the apertures 14 leading 
to the channels 9 communicating with the apertures 1 8 
usually have a different shape from the other apertures 
14 in the cladding surface of the counter-knife 2. For 



example, the cladding apertures leading to the aper- 
tures 18 can have a branched structure that enables a 
more regular and uniform distribution of the associated 
pressure gradient to be obtained. 

5 [0054] Naturally, it is also possible (and this is exactly 
the arrangement preferably adopted in the invention) for 
the apertures 20 and 21 to extend along arcs of a circle 
that, although having different radii, superimpose on 
each other, at least marginally, from the angular point of 

10 view. 

[0055] This fact is not influential as regards the aper- 
tures 17 and the channels 9 leading thereto: the aper- 
tures 1 7 always and therefore only connect with the ap- 
erture 20, and therefore only with the low vacuum line 

'5 leading to the source V1 . 

[0056] Conversely, the apertures 18 - and therefore 
the channels 9 leading thereto - can, in the common 
parts of the apertures 20 and 21 , be in contact both with 
the low vacuum line leading to the source V1 as well as 

20 the high vacuum line leading to the source V2. Under 
these conditions, the high vacuum line V2 becomes 
dominant so that, with an exception of a brief period de- 
riving from the fact that the channels leading to the ap- 
ertures 18 were previously connected to the low vacuum 

2S line, as soon as the connection (also) with the high vac- 
uum line opens, the apertures 18 and the channels 9 
leading thereto are brought to the high vacuum levels 
imposed by the source V2. 

[0057] On the basis of the above, the angular exten- 
30 sion of the apertures 20 and 21 is chosen, in a way co- 
ordinated with the position of the three slot-like aper- 
tures 18, so that while the knife 1 is not acting on the 
web D: 

35 - the various apertures 14 leading to the channels 9 
connected to the apertures 1 7 are connected by the 
aperture 20 and the connector 5 to the low vacuum 
line of the source V1 , and 

the apertures 1 8 also, and thus the corresponding 
40 channels 9 and the apertures 14 leading thereto, 
are always and therefore only connected to the ap- 
erture 20 and the corresponding vacuum line. 

[0058] Under these conditions (represented in Figure 
45 2A), all of the apertures 14againstwhich the web D rests 
are connected to the low vacuum line of the source V1 , 
and therefore to that referred to above as the "first re- 
gion" in a low vacuum. Under these conditions, the web 
D advances at the delivery velocity V1 , "skating", as it 
so were, over the cladding surface of the counter-knife 2, 
which instead moves at the tangential velocity V2, which 
is greater than V1 . 

[0059] This operating condition lasts until the condi- 
tion represented in Figure 2B is reached. 
55 [0060] This is a condition in which, depending on its 
delivery velocity V1 , the length of the terminal or free 
portion of the web D extending beyond the point of in- 
tervention of the knife 1 is equal to the length of the el- 



5 



9 



EP 0 990 588 B1 



10 



ement or label E to be formed. 

[0061] The positions of the apertures 18 and the ap- 
erture 21 (and also the number thereof: the presence of 
three apertures 18 as indicated in the accompanying 
drawings is purely by way of example and is certainly 
not a limitation of the invention) are chosen so that only 
from this moment the apertures 1 8, starting with that in 
the lowest position in Figure 2B ( connect with the aper- 
ture 21 and. consequently, with the high vacuum line 
leading to the source V2, thus defining a corresponding 
"second region" at a high vacuum. 
[0062] In particular, the location of the apertures 18 
and the associated apertures 1 4 on the cladding surface 
of the counter-knife 2 is chosen so that the aperture or 
apertures 18 (and only these) that can connect with the 
high vacuum line (the source V2) lead to the apertures 
14 on the cladding of the counter-knife 2, which are all 
downstream of the point at which the knife 1 has just cut 
the web D. 

[0063] In this way, the element or label E just formed 
is firmly captured on the cladding surface of the counter- 
knife 2, and starts to move at the tangential velocity V2 
for its application to the product. 
[0064] Conversely, all of the apertures 1 4 co-operat- 
ing with the portion of the web D upstream of the cutting 
point (which continued to advance at the unwinding ve- 
locity V1 ) are, and continue to be, all connected via the 
aperture 20 to the low vacuum line leading to the source 
V1. 

[0065] In this way, while the label E that has just been 
cut is taken away from the counter-knife 2 at the velocity 
V2, held firmly on the cladding surface 14 leading to the 
apertures 18 (which are in the high vacuum state), the 
successive portion of web, intended to be cut again to 
form a new label, is held in contact in the counter-knife 
2 by apertures 14 connected to the low vacuum line, 
which means that the web D can slide or slip freely with 
respect to the surface of the counter-knife. 
[0066] Naturally, the terms "upstream" and "down- 
stream", as utilised here, refer to the normal direction of 
advancement of the web D and the envisaged point of 
intervention of the knife 1 . In the embodiment illustrated, 
this point is located on the line that, in Figures 2A to 2C, 
joins the path of the axis X2 of the counter-knife 2 with 
the path of the equivalent axis, indicated X1 , of the knife 
1. 

[0067] From Figures 2A to 2C, in particular Figure 2C, 
it can be noted that the aperture 21 is interrupted at a 
certain point, indicated 21 A, in such away as to interrupt 
the connection between the apertures 1 8 that advance 
together with the said terminal ends of the aperture 21 
due to the rotation of the counter-knife 2. The interrup- 
tion of the connection to the high vacuum line thus ob- 
tained does not usually provide for the contemporane- 
ous re-establishment of the connection with the low vac- 
uum line (a condition that is re-established only in a suc- 
cessive moment on the path of rotation of the apertures 
18, when these latter locate the aperture 20). Down- 



stream of the point indicated 21 A, the apertures 18 are 
practically separated from each other by the other vac- 
uum line, that is, at approximately atmospheric pres- 
sure. On reaching this angular position, the element or 

5 label E is no longer held by the vacuum to the cladding 
surface of the counter-knife 2 and can therefore be 
transferred (directly or with the interposing of a further 
rotating body, for example, structurally similar to the 
counter-knife 2) to the final product. 

w [0068] Naturally, the principal of the invention remain- 
ing the same, the details of construction and the embod- 
iments can be widely varied with respect to that de- 
scribed and illustrated without by this departing from the 
ambit of the present invention as defined in the following 

15 claims. 



Claims 

20 1. a device for cutting laminar elements (E) of a given 
length from a web (D), comprising: 

a movable element (2) which moves at an as- 
sociated velocity (V2) and co-operates in con- 
25 tact relationship with the said web (D) which ad- 

vances at a delivery velocity (V1) less than the 
said velocity of the movable element (2); 
cutting means (1 ) that co-operate with the said 
movable element (2) to perform successive cut- 
30 ting interventions on the said web (D) to form 

the said laminar elements (E); 
first means (V1 ) for generating sub-atmospher- 
ic pressure to produce a first vacuum region in 
the said movable element (2), which holds the 
35 said web (D) in a sliding relationship on the said 

movable element (2); and 
second means (V2) for generating sub-atmos- 
pheric pressure to produce a second vacuum 
region in the said movable element (2), which 
40 holds the said web (D) on the said movable el- 

ement in a drive relationship, wherein: 

the said first (V1) and second (V2) means for 
generating sub-atmospheric pressure have associ- 
45 ated means (20 and 21 ) for controlling the extension 
of the said first and second vacuum regions for the 
synchronised intervention with the said cutting 
means (1) so that, for each successive intervention 
of the cutting means (1): 

so 

before the intervention of the cutting means (1 ), 
the portion of web (D) co-operating with the 
movable element (2) is exposed exclusively to 
the said first vacuum region; and 
55 - after the intervention of the cutting means (1), 
the laminar element (E) formed by cutting is ex- 
posed to the second vacuum region, while the 
remaining part of the web (D) co-operating with 
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the said movable element (2) remains exposed 
to the said first vacuum region, 

the said movable element (2) has a surface 
for co-operation with the said web (D) pro- 5 
vided with holes (9) and brought to a level 
of sub-atmospheric pressure for co-opera- 
tion with the said web; characterised in 
that: 

the said holes (9) have associated first (17) 10 
and second (18) groups of sub-atmospher- 
ic pressure distribution means, of which: 
the said first group (1 7) is exclusively con- 
nectable to the said first sub-atmospheric 
pressure generation means (V1) so that « 
the respective holes (9) define exclusively 
the said first vacuum region, and 
the said second group ( 1 8) can be connect- 
ed both to the said first (V1) as well as the 
second (V2) sub-atmospheric pressure 20 
generation means, so that the respective 
holes (9) can belong both to the said first 
vacuum region, as well as the second vac- 
uum region, depending on the position 
reached by the said movable element. 25 



2. A device according to Claim 1 , characterised in 
that the said movable element (1) comprises a ro- 
tatable drum (7, 11, 15) having a pierced cladding 
surface (14). 

3. A device according to Claim 2, characterised in 
that .the said control means include distribution ap- 
ertures (20, 21) extending along angular paths that 
are at least partially separated along the path of ro- 
tation of the said drum (7, 11, 15). 

4. A device according to Claim 3, characterised in 
that the said distribution apertures include at least 
one aperture (21) connected to the said second 
pressure generation means (V2) and which extend 
along an angular path having an end corresponding 
to the connection of the said second vacuum region 
with the said second sub-atmospheric pressure 
generation means (V2), the said end being located 
at the position reached by the said drum (7, 11 , 15) 
at the moment in which the said cutting means (1) 
perform the said cutting intervention. 

5. A device according to Claim 1 and Claim 2, char- 
acterised in that: 

the said holes (9) extend in a substantially axial 
direction with respect to the associated rotata- 
ble drum (2); and 

the said vacuum distribution means of the first 
and second groups are constituted by end ap- 
ertures (17, 18) of the said drum (7, 11 , 15), of 



which the apertures defining the said first group 
(1 7) of distribution means are located at a given 
radial distance from the main axis (X2) of the 
said drum (7, 11, 15), while the apertures de- 
fining the said second group (1 8) of distribution 
means extend radially for a certain distance 
with respect to the said main axis (X2) of the 
said drum (7, 11 , 15). 

6. A device according to Claim 3 and Claim 5, char- 
acterised in that: 

the said first distribution aperture (20) extends 
substantially to first radial distance from the 
main axis of the said drum (7, 11 , 15), the said 
first distance being substantially equal to the 
said given radial distance at which the first ap- 
ertures (17) are located; 
the said second distribution aperture (21) ex- 
tends, with respect to the said main axis (X2) 
of the drum, to a second radial distance that is 
different from the said first radial distance; and 
the apertures (18) defining the said second 
group of distribution means extend radially with 
respect to the drum (7, 11 , 15), at least for the 
portion between the said first and said second 
radial distances. 

7. A device according to any of Claims 1 , 6 or 7 char- 
so acterised in that the said first (1 7) and second (1 8) 

groups of distribution means are provided in at least 
one terminal flange (15) associated with the said 
drum (7, 11, 15). 

35 8. A device according to Claim 3 and Claim 7, char- 
acterised in that the said at least one terminal 
flange (15) is fixed in rotation with the said drum (7, 
1 1 , 1 5), while the said first (20) and second (21 ) dis- 
tribution apertures are provided in at least one dis- 

40 tribution element (19) located in a static position 
with respect to the said drum (7, 11 , 15). 

9. A device according to Claim 8, characterised in 
that: 



45 

at least one axial support extension ( 1 0) which 
rotates about the said main axis (X2) is associ- 
ated with the said rotating drum (7, 11 , 15); 
the said at least one distribution element (1 9) 
so has a hollow for the said at least one axial ex- 

tension (10) to pass through. 

10. A device according to Claim 8 or Claim 9, charac- 
terised in that the said at least one flange (12) is 
55 formed from a pneumatic sealing material able to 
form the airtight seal with the said at least one dis- 
tribution element (19). 
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11. A device according to any preceding claim, char- 
acterised in that the said cutting means (1 ) include 
a rotary cutting element, the rotation movement of 
which is synchronised with the movement of the 
said movable element (2). 



Patentansp ruche 

1 . Vorrichtung zum Schneiden blattformiger Elemente 
(E) einer vorbestimmten Lange aus einer Material- 
bahn (D), die aufweist: 

ein bewegbares Element (2), das sich mit einer 
zugeordneten Geschwindigkeit (V2) bewegt 
und beriihrend mit der Materialbahn (D) zu- 
sammenwirkt, die sich mit einer Zufuhrge- 
schwindigkeit (V1), die geringer als die Ge- 
schwindigkeit des bewegbaren Elementes (2) 
ist, vorwarts bewegt; 

ein Schneidmittel (1 ), das mit dem bewegbaren 
Element (2) zusammenwirkt, um zum Erzeu- 
gen der blattformigen Elemente (E) aufeinan- 
derfolgende Schneideingriffe an der Material- 
bahn (D) durchzufuhren; 

eine erste Einrichtung (V1) zum Erzeugen ei- 
nes Unterdruckes, um in dem bewegbaren Ele- 
ment (2) einen ersten Vakuumbereich zu er- 
zeugen, der die Materialbahn (D) gleitend an 
dem bewegbaren Element (2) halt; und 

eine zweite Einrichtung (V2) zum Erzeugen ei- 
nes Unterdruckes, um in dem bewegbaren Ele- 
ment (2) einen zweiten Vakuumbereich zu er- 
zeugen, der die Materialbahn (D) an dem be- 
wegbaren Element halt, so daft diese angetrie- 
ben wird, wobei 

die erste Einrichtung (V1) und die zweite Ein- 
richtung (V2) zugeordnete Mittel (20 und 21) 
zum Erzeugen eines Unterdruckes zur Steue- 
rung der raumlichen Ausdehnung des ersten 
und des zweiten Vakuumbereiches umfaBt, um 
einen synchronisierten Eingriff mit dem 
Schneidmittel (1 ) zu erzielen, so daB bei jedem 
der aufeinanderfolgenden Eingriffe des 
Schneidmittels (1) 

vor dem Eingriff des Schneidmittels (1 ) nur der- 
jenige Bereich der Materialbahn (D), der mit 
dem bewegbaren Element (2) zusammenwirkt, 
dem ersten Vakuumbereich ausgesetzt ist; und 

nach dem Eingriff des Schneidmittels (1) das 
durch den Schneidvorgang erzeugte blattformi- 
ge Element (E) dem zweiten Vakuumbereich 



ausgesetzt ist, wahrend der restliche Bereich 
der Materialbahn (D), der mit dem bewegbaren 
Element (2) zusammenwirkt, dem ersten Vaku- 
umbereich ausgesetzt bleibt, 

5 

wobei das bewegbare Element (2) eine Oberflache 
zum Zusammenwirken mit der Materialbahn (D) 
umfaBt, die Locher (9) und ein Unterdruckniveau 
zum Zusammenwirken mit der Materialbahn auf- 
10 weist; dadurch gekennzeichnet, daB 

die Locher (9) zugeordnete erste (17) und zweite 
(18) Gruppen von Unterdruckverteilungsmitteln 
aufweist, wobei 

die erste Gruppe (1 7) ausschlieBlich mit der ersten 
is Unterdruckerzeugungseinrichtung (V1) verbindbar 
ist, so daB die entsprechenden Locher (9) aus- 
schlieBlich den ersten Vakuumbereich definieren, 
und 

die zweite Gruppe (18) sowohl mit der ersten (VI) 
20 als auch mit der zweiten (V2) Unterdruckerzeu- 
gungseinrichtung verbindbar ist, so daB die ent- 
sprechenden Locher (9) abhangig von der Position 
des bewegbaren Elementes sowohl zu dem ersten 
Vakuumbereich als auch zu dem zweiten Vakuum- 
25 bereich gehoren konnen. 

2. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB das bewegbare Element (2) eine 
drehbare Trommel (7, 11, 15) mit einer gelochten 

30 Hullf lache ( 1 4) aufweist. 

3. Vorrichtung nach Anspruch 2, dadurch gekenn- 
zeichnet, daB das Steuermittel Verteilungsoffnun- 
gen (20, 21) umfaBt, die sich entlang winkelformig 

35 angeordneter Wege erstrecken und wenigstens 
teilweise entlang des Drehweges der Trommel (7, 
11, 15) voneinander getrennt sind. 

4. Vorrichtung nach Anspruch 3, dadurch gekenn- 
40 zeichnet, daB die Verteilungsoffnungen wenig- 
stens eine Offnung (21 ) umfassen, die mit der zwei- 
ten Druckerzeugungseinrichtung (V2) verbunden 
ist und sich entlang eines winkelformig angeordne- 
ten Weges erstreckt, der ein Ende aufweist, das der 

45 Verbindung des zweiten Vakuumbereiches mit der 
zweiten Unterdruckerzeugungseinrichtung (V2) 
entspricht, wobei das Ende an derjenigen Position 
angeordnet ist, welche die Trommel (7, 11, 15) in 
dem Moment erreicht, in dem das Schneidmittel (1) 

50 den Schneideingriff durchfuhrt, 

5. Vorrichtung nach Anspruch 1 und 2, dadurch ge- 
kennzeichnet, daB 

sich die Locher (9) in einer im wesentlichen axialen 
55 Richtung hinsichtlich der zugehorigen drehbaren 
Trommel (2) erstrecken; und 
die VakuumverteHungsmittel der ersten Gruppe und 
der zweiten Gruppe durch Endoffnungen (17, 18) 
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sprtiche, dadurch gekennzetchnet, daB das 

Schneidmittel (1) ein drehbares Schneidelement 
aufweist, dessen Drehbewegung mit der Bewegung 
des bewegbaren Elementes (2) synch ron is iert ist. 



der Trommel (7, 11, 15) gebildet sind, wobei dieje- 
nigen Offnungen, welche die erste Gruppe (17) von 
Verteilungsmitteln definieren, in einem vorbestimm- 
ten radialen Abstand von der Hauptachse (X2) der 
Trommel (7, 1 1 , 15) angeordnet sind, wahrend sich 
diejenigen Offnungen, welche die zweite Gruppe 
(18) von Verteilungsmitteln definieren, iiber eine 
bestimmte Strecke radial hinsichtlich der Hauptach- 
se (X2) der Trommel (7, 11 , 15) erstrecken. 

6. Vorrichtung nach Anspruch 3 und 5, dadurch ge- 
kennzetchnet, daB 

sich die erste Verteilungsoffnung (20) im wesentli- 
chen in einem ersten radialen Abstand von der 
Hauptachse der Trommel (7, 11 , 15) erstreckt, wo- 
bei der erste Abstand im wesentlichen dem vorbe- 
stimmten radialen Abstand entspricht, in dem die 
ersten Offnungen (17) angeordnet sind; 
sich die zweite Verteilungsoffnung (21) hinsichtlich 
der Hauptachse (X2) der Trommel in eine zweiten 
radialen Abstand erstreckt, der von dem ersten ra- 
dialen Abstand verschieden ist; und 
sich die Offnungen (18), welche die zweite Gruppe 
von Verteilungsmitteln definieren, radial hinsichtlich 
der Trommel (7, 11, 15) erstrecken, zumindest in 
dem Bereich zwischen dem ersten radialen Ab- 
stand und dem zweiten radialen Abstand. 

7. Vorrichtung nach einem der Anspruche 1 , 6 oder 7, 
dadurch gekennzeichnet, daB die erste Gruppe 
(17) und die zweite Gruppe (1 8) von Verteilungsmit- 
teln an wenigstens einem Endflansch (15) der 
Trommel (7, 11, 15) angeordnet sind. 

8. Vorrichtung nach Anspruch 3 und 7, dadurch ge- 
kennzeichnet, daB der wenigstens eine End- 
flansch (1 5) drehfest an der Trommel (7,11,15) be- 
festigt ist, wahrend die ersten (20) und zweiten (21 ) 
Verteilungsoffnungen an wenigstens einem Vertei- 
lungselement (19) vorgesehen sind, das ortsfest 
hinsichtlich der Trommel (7, 11 , 15) angeordnet ist. 

9. Vorrichtung nach Anspruch 8, dadurch gekenn- 
zeichnet, daB 

wenigstens ein axialer Halteansatz (10), der sich 
urn die Hauptachse (X2) dreht, mit der Drehtrommel 
(7, 11 , 15) verbunden ist; und 
das wenigstens eine Verteilungselement (19) eine 
Offnung aufweist, durch die sich der wenigstens ei- 
ne axiale Halteansatz (10) erstreckt. 

10. Vorrichtung nach Anspruch 8 Oder 9, dadurch ge- 
kennzeichnet, daB der wenigstens eine Flansch 
(12) ein Druckluftdichtungsmaterial aufweist, mit 
dem eine luftdichte Dichtung zu dem wenigstens ei- 
nen Verteilungselement (19) erzeugt werden kann. 

11. Vorrichtung nach einem der vorhergehenden An- 



Revendications 

1. Oispositif de coupe d'elements laminaires (E) de 
10 longueur determined dans une feuille continue (D), 
comprenant : 

un element mobile (2) qui se deplace a une Vi- 
tesse associee (V2) et coopere en relation de 
is contact avec la feuille continue (D) qui avance 

a une Vitesse de distribution (V1 ) inf6rieure a la 
Vitesse de I'element mobile (2), 
un dispositif de coupe (1) qui coopere avec 
I'element mobile (2) pour executer des inter- 
20 ventions de coupe successive sur la feuille con- 

tinue (D) pour la formation des elements lami- 
naires (E), 

un premier dispositif (V1 ) de creation d'une de- 
pression destinee a produire une premiere re- 
25 gion de vide dans I'6l6ment mobile (2), mainte- 

nant la feuiile continue (D) en relation de glis- 
sement sur Tenement mobile (2), et 
un second dispositif (V2) destine a creer une 
depression destinee a produire une seconde 
30 region de vide dans {'element mobile (2) pour 

le maintien de la feuille continue (D) sur I'ele- 
ment mobile en relation d'entraTnement, dans 
lequel 

le premier (V1) et le second (V2) dispositif de 
35 creation d'une depression ont un dispositif as- 

socie (20 et 21) destine a regler I'etendue des 
premiere et seconde regions de vide pour I'in- 
tervention synchronisee avec le dispositif de 
coupe (1 ) si bien que, pour chaque intervention 
40 successive du dispositif de coupe (1) : 

avant I'intervention du dispositif de coupe 
(1), la partie de feuille continue (D) qui coo- 
pere avec I'element mobile (2) est exposee 
45 exclusivement a la premiere region de vi- 

de, et 

apres I'intervention du dispositif de coupe 

(1) , I'element laminaire (E) forme par cou- 
pe est expose a la seconde region de vide 

so alors que la partie restante de la feuille con- 

tinue (D) cooperant avec I'element mobile 

(2) reste exposed a la premiere region de 
vide, 

I'element mobile (2) a une surface destinee 
55 a cooperer avec la feuille continue (D) 

ayant des trous (9) et mise a un niveau de 
depression permettant la cooperation avec 
la feuille continue, caracterise en ce que : 
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les trous (9) ont des premier (1 7) et se- 
cond (18) groupes de dispositifs de 
distribution de depression qui sont as- 
socies et tels que : 

5 

le premier groupe (17) peut §tre 
raccorde exclusivement au pre- 6. 
mier dispositif generateur d'une 
depression (V1) de maniere que 
les trous respectifs (9) delimitent 10 
exclusivement la premiere region 
de vide, et 

le second groupe (18) peut etre 
raccorde a la fois au premier dis- 
positif (V1 ) ainsi qu'au second dis- *s 
positif (V2) generateur de depres- 
sion, si bien que les trous respec- 
tifs (9) peuvent appartenir a la fois 
a la premiere region de vide ainsi 
qu'a la seconde region de vide sui- 20 
vant la position atteinte par I'ele- 
ment mobile. 

2. Dispositif selon la revendication 1 , caracterise en 

ce que I'element mobile (1) comporte un tambour 25 
rotatif (7, 1 1 , 1 5) ayant une surface percee de reve- 7. 
tement (14). 

3. Dispositif selon la revendication 2, caracterise en 

ce que le dispositif de commande comprenddes 30 
orifices de distribution (20, 21 ) qui s'etendent le long 
de trajets angulaires qui sont au moins partielle- 8. 
ment separes le long du trajet de rotation du tam- 
bour (7, 11, 15). 

35 

4. Dispositif selon la revendication 3, caracterise en 
ce que les orifices de distribution comprennent au 
moins un orifice (21) raccorde au second dispositif 
generateur de pression (V2) et qui s'etend le long 

d'un trajet angulaire ayant une extremite qui corres- 40 9. 
pond au raccord de la seconde region de vide avec 
le second dispositif generateur de depression (V2), 
ladite extremite etant a une position atteinte par le 
tambour (7, 11 , 15) au moment auquel le dispositif 
de coupe (1 ) execute {'intervention de coupe. 4 $ 

5. Dispositif selon la revendication 1 et la revendica- 
tion 2, caracterise en ce que : 



du tambour (7,11,15) alors que les orifices de- 
limitant ie second groupe (1 8) de dispositifs de 
distribution s'etendent radialement sur une cer- 
taine distance par rapport a I'axe principal (X2) 
du tambour (7, 11, 15). 

Dispositif selon la revendication 3 et la revendica- 
tion 5, caracterise en ce que : 

le premier orifice de distribution (20) s'etend 
pratiquement a ia premiere distance radiate de 
I'axe principal du tambour (7, 1 1 , 1 5), la premie- 
re distance etant pratiquement egale a la dis- 
tance radiale determinee a laquelle les pre- 
miers orifices (17) sont disposes, 
le second orifice de distribution (21) s'etend, 
par rapport a I'axe principal (X2) du tambour, a 
une seconde distance radiale differente de la 
premiere distance radiale, et 
les orifices (18) delimitant le second groupe de 
dispositifs de distribution s'etendent radiale- 
ment par rapport au tambour (7, 11, 15) au 
moins sur la partie comprise entre les premiere 
et seconde distances radiales. 

Dispositif selon I'une quelconque des revendica- 
tions 1 , 6 et 7, caracterise en ce que les premier 
(1 7) et second (18) groupes de dispositifs de distri- 
bution sont disposes dans au moins un flasque ter- 
minal (15) associe au tambour (7, 11, 15). 

Dispositif selon la revendication 3 et la revendica- 
tion 7, caracterise en ce que le flasque terminal au 
moins (15) est fixe en rotation avec le tambour (7, 
11, 15) alors que les premier (20) et second (21) 
orifices de distribution sont disposes dans au moins 
un element de distribution (19) ayant une position 
statique par rapport au tambour (7, 11 , 15). 

Dispositif selon la revendication 8, caracterise en 
ce que : 

un prolongement axial de support au moins 
(1 0) qui toume autour de I'axe principal (X2) est 
associe au tambour rotatif (7, 11,1 5), et 
I'element de distribution au moins (19) a un 
creux pour le passage du prolongement axial 
au moins (10). 



les trous (9) s'etendent en direction pratique- so 
ment axiale par rapport au tambour rotatif as- 
socie (2), et 

le dispositif de distribution de vide des premier 
et second groupes est constitue par des orifices 
d'extremite (1 7, 1 8) du tambour (7, 1 1 , 1 5), les 55 
orifices delimitant le premier groupe (17) de 
dispositifs de distribution se trouvant a une dis- 
tance radiale determinee de I'axe principal (X2) 



10. Dispositif selon la revendication 8 ou 9, caracterise 
en ce que le flasque au moins (12) est forme d'un 
materiau pneumatique d'etancheite qui peut former 
un joint etanche avec I'element de distribution au 
moins (19). 

11. Dispositif selon Tune quelconque des revendica- 
tions precedentes, caracterise en ce que le dispo- 
sitif de coupe (1) comporte un element rotatif de 



10. 
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coupe dont le mouvement de rotation est synchro- 
nise sur le mouvement de I'etement mobile (2). 
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FIG. 1A PMOR ART 
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